Abstract. The relative yield of high transverse momentum protons measured in pp interactions at the CERN ISR is calculated in the framework of simple parton models. Whereas models based exclusively on quark and gluon scattering fail to describe the data, the hypothesis of diquark scattering provides a quantitative understanding of the measured dependences on transverse momentum, polar angle, and centre-of-mass energy. Different assumptions on diquark structure functions are tested. common fragmentation schemes. It will be shown in the following that the data can, however, be well described in the framework of hard scattering of diquarks. These are hypothetical bound states of two quarks, which are not calculable in perturbative QCD.
Introduction
Recently we reported on the measurement of baryon production at high transverse momenta (pr=>3-4 GeV/c) and intermediate polar angles 0 of 10 ~ 20 ~ and 45 ~ in pp collisions at a centre-of-mass energy ]//s=62GeV [1] . From a qualitative discussion it was concluded that the differential relative proton yields are hardly understandable in the framework of lowest order hard quark and gluon scattering and * Now at Dept. of Physics, University of Hawaii, USA ** Now at CDC, Ztirich, Switzerland *** Now at LBL, Berkeley, California, USA **** Now at SIN, Villingen, Switzerland
The Data
The measured Pr dependence of the ratios
, and a(fi)/a(~-)is shown in Fig. 1 [1] . The 0 dependence of the proton and antiproton fractions (R(p)=a(p)/a(all pos.) and R(p)=o-(p)/o-(all neg.)) at fixed Pr (~3.8GeV/c for R(p) and ~ 4.4 GeV/c for R(~)) is presented in Fig. 2 . The strong Pr and 0 dependences of R(p) and the large difference when compared to R(p) are difficult to explain by standard parton models. If protons and positive mesons were produced by the same scattering mechanism, R(p) would be constant in all kinematic variables (as is the case, for example, for the ratio a(K+)/a(r~ +) [2] ) and would be comparable in magnitude to R(fi). This is reflected by the The ratio a(p)/aOz +) is seen to decrease with increasing l/s at this fixed value of x r. This observation also disagrees with the naive expectations based on quark and gluon scattering (dotted line in Fig. 3) . It is the availability of these new data covering a wide kinematical range and the marked deviations from these naive expectations that motivated the present investigation of diquark scattering.
It should also be mentioned that an unexpectedly large proton yield, possibly of the same origin, was found in deep inelastic lepton nucleon interactions by the European Muon Collaboration (EMC) [5] . In Fig. 4 the proton and antiproton fractions in the current jets are shown for Bjorken x>0.2 as functions of the fractional jet momentum z. Studies based on Monte-Carlo simulation have shown [6] that a high Pr particle at 0~45 ~ and pr~4GeV/c originates from a scattered parton at (x)~0.3 and takes about 70-75~ of the jet momentum [7] . Hence in this kinematic region the high Pr particle from the trigger jet is comparable to a high z particle in the current jet in lepton-nucleon interactions.
The fractions R(p) and R(p) for pr~4GeV/c and 0~45 ~ are therefore also shown in Fig. 4 at a fractional momentum z~0.75. The similarity with the
